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INTRODUCTION

Abstract

Phacomorphic glaucoma is known as a secondary angle closure glaucoma
caused by special forms of advanced cataract, usually associated with an
increase in lens volume, called intumescent cataract. We present a series of
11 cases that associated increased sagittal diameter in a transparent lens,
which induced the condition. A clear lens in a relatively young patient
(fourth-fifth decade of life) can obscure its involvement in the disease
mechanism. Patients presented after a poor response to peripheral laser
iridotomy with high intraocular pressure (IOP), glaucomatous optic
neuropathy, a clear lens and mild refractive changes. All patients were
investigated thoroughly including biometry and ultrabiomicroscopy (UBM)
with anterior chamber depth and lens measurements. After establishing the
importance of the lens in the pathogenesis of this disease we performed
phacoemulsification with a positive outcome in all cases, confirming once
again our theory. We considered this new entity occult phacomorphic
glaucoma in order to differentiate it from the one associated to advanced
cataract and to highlight the fact that there are no lens induced myopia or
transparence changes. Lens involvement is obscured by its transparency
and can be documented by UBM.
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In 2013 about 20 million people were diagnosed with
primary angle closure glaucoma and out of them, more
than 4 million presented a severe risk of bilateral
blindness (Tham et al. 2014; Douglas et al., 1975). The
number people with angle closure glaucoma is expected
to rise up to 23 million by 2020 and up to 32 million by
2040 (Tham et al. 2014; Douglas et al., 1975). Although
the prevalence for angle closure glaucoma is lower than
the one for open angle glaucoma, these patients have a
higher risk for vision loss because they usually present
with more advanced optic neuropathy and have a faster
rate of progression (Douglas et al., 1975; Dhillon et
al.,1990; Rosman et al., 2002, Lee et al. 2004).

Despite the fact that a narrow angle doesn’t
necessary have the tendency to closure, there are some
anatomical aspects that predispose to angle closure:
shallow anterior chamber, large cilliary body, large iris,

eyes with short sagital diameter or high sympathetic tone
that determines a hypertrophic pupillary dilator (Yip et al,
2007; Wang et al, 2011; Tarongoy et al, 2009).

Studies that present the importance of the lens in the
pathophysiology of angle closure glaucoma have been
presented for many years (Lowe et al, 1969; Heys et al,
1999). The mechanisms by which it could determine
angle closure include increased lens volume
(approximately 30% of the cases) and anterior positioned
lens (about 60% of the cases) (Heys et al, 1999). More
recent studies have revealed that lens vault and
thickness provide a better understanding of the angle
closure than the lens sagittal diameter or position
(Nongpiur et al., 2011). Also, Aung et al conducted a
study on the congener eye in patients with acute angle
closure and determined that the most important factor
in the angle closure is represented by the configuration of
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Figure 1. UBM showing increased sagital lens volume and shallow
anterior chamber prior to the surgery and postoperative aspect

the lens (Aung et al., 2004).

Other studies present the effect of lens extraction in
angle closure glaucoma and reveal that this method is
accompanied by a consistent and stabile lowering of the
intraocular pressure (Lam et al. 2007; Vizzeri et al 2010;
Tham et al 2009; Reay et al 2015). Although the
preoperative levels also play a role in the final IOP, the
most important factor influencing the outcome remains
the lens (Lam et al. 2007; Vizzeri et al 2010; Tham et al
2009; Reay et al 2015).

This type of angle closure glaucoma does not
associate lens induced myopia or transparence changes
but it implies that this is a lens induced entity so we
considered it occult phacomorphic glaucoma (Heys et al,
1999).

METHODS

We present a series of 11 cases of angle closure
glaucoma in adults in the 4th decade of life that
presented with high IOP and glaucomatous optic
neuropathy. All patients were conventionally treated
without success prior to the current presentation and had
related complications. We decided to investigate further
these cases and after performing an UBM we found that
all patients had an increased sagittal diameter of the lens.
In order to apply a stable treatment we performed
phacoemulsification with an intraocular lens implantation.
The surgery was successful, visual acuity remaining
stabile or improving and IOP being lower and stabile.

Out of the 11 cases we present the 3 most
representative ones.

First case is of a 41 year old female patient that
presented to the Emergency Room for severe eye pain in
her left eye. Patient history revealed RE acute angle
closure 2 years before, after which peripheral laser
iridotomy and then trabeculectomy were performed and
LE peripheral laser iridotomy. Her RE presented a BCVA
of 0,3 Snellen, an IOP of 30mmHg with prostaglandin

analogue fixed combination beta-blocker and carbonic
anhydrase inhibitor and a C/D ratio of 0,9. Her LE
presented a BCVA of 1 Snellen, an IOP of 42mmHg with
prostaglandin analogue fixed combination beta-blocker
and carbonic anhydrase inhibitor and a C/D ratio of 0,9.
UBM showed OU increased sagital lens volume
(3,83mm) and shallow anterior chamber (Figure 1). After
the IOP was lowered with systemic carbonic anhydrase

inhibitor and hyperosmotic agents we performed
phacoemulsification with IOL implantation (+31D).
Postoperative evolution included temporal choroid

detachment that resolved spontaneously. 3 weeks later
phacoemulsification with IOL implantation (+32D) was
performed in her LE also with a positive outcome. 1 year
later visual acuity was 0,3 and 1 Snellen respectively.
The IOP remained stable at 16mmHg and 19 mmHg
respectively with the same treatment used prior to the
surgery.

Another case is of a 46 year old hyperopic female
patient that presented for severe eye pain in her LE.
Patient history revealed OU peripheral laser iridotomy.
BCVA OU was 1 Snellen and IOP was 15mmHg with
fixed combination beta-blocker and carbonic anhydrase
inhibitor in her LE and 48mmHg with prostaglandin
analogue fixed combination beta-blocker and carbonic
anhydrase inhibitor in her RE. C/D ratios were 0,3 and
0,6 respectively. UBM also showed shallow anterior
chamber (Figure 2) and increased sagital lens volume
(4,72 mm) (Figure 3). We started intensinve hypotensive
treatment with systemic carbonic anhydrase inhibitor and
hyperosmotic agents. Phacoemulsification with [OL
implantation (+28D) was performed 2 days later in LE.
Postoperative outcome was positive; BCVA in the LE was
1 Snellen and IOP 16mmHg without treatment.

The third case we present is of a 42 year old
hyperopic patient that presented for transient decrease of
visual acuity. Patient hystory reveald OU angle closure
glaucoma - peripheral laser iridotomy and LE
trabeculectony. RE BCVA was 1 Snellen, IOP 14mmHg
with fixed combination beta-blocker and carbonic
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Figure 4. UBM showing increased sagital lens volume prior to the surgery
and postoperative aspect

anhydrase inhibitor and a c/d ratio of 0,6. LE BCVA was
also 1/1, IOP 29mmHg with prostaglandin analogue, fixed
combination beta-blocker and carbonic anhydrase
inhibitor and c/d ratio 0,8. An UBM was performed and
again, it showed a shallow anterior chamber with an
increased sagital lens volume (4.10 mm), (Figure 4), so
we decided to proceed to lens extraction in the LE. After
phacoemulsification and IOL implantation (+31D) IOP
stabilised 13mmHg with fixed combination of beta-blocker
and carbonic anhydrase inhibitor while BCVA remained 1
Snellen.

RESULTS

All our cases consisted of young hyperopic patients (+4D
to +6D) with an axial length smaller than 22mm and a
shallow anterior chamber. They associated a transparent
lens with an increased sagittal diameter in report to the
patient age and axial length. The diameter asymmetry
was correlated to the IOP asymmetry and the degree of
optic neuropathy suggesting an involvement of the lens in
the pathogenesis of the disease.

Conservatory glaucoma treatment had a negative

outcome in some patients, resulting in malignant
glaucoma, prolonged athalamia or choroidal detachment.
However, lens extraction in these patients had a positive
outcome, visual acuity remaining stabile or improving and
the IOP stabilizing at a lower value.

Our results demonstrated that transparent lens can
play a role in the mechanism of angle closure, and
showed that clear lens extraction may act as an
etiological treatment in such cases. Transparent lens
extraction success depends on the time that is
performed.

This confirms the theory that clear lens extraction
could have a major role in the treatment of angle closure
glaucoma opening the angle and creating a passage of
the aqueous flow proving once again the importance of a
proper examination of the lens in these patients.

DISCUSSIONS

Our study is consistent with other international studies
that sustain the hypothesis that the lens extraction, a
method that has been used as a treatment for glau-
coma for many years, plays a major role in angle closure
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glaucoma. Some studies even show that the
postoperative IOP can be up to 1-12mmHg lower than
the preoperative level (Lam et al, 2007; Vizzeri et al,
2010; Tham et al, 2009; Tarongoy et al, 2009; Jacobi et
al, 2002; Lam et al, 2007; Roberts et al, 2000; Ming Zhi et
al, 2003; Nonaka et al, 2005).

A Cochrane analyzes showed that there are no
differences between lens extraction and other glaucoma
therapies (Friedman et al, 2006). Nowadays the EAGLE
study, a prospective study that investigates the possibility
of using clear lens extraction as a treatment for angle
closure glaucoma in patients with acute angle closure or
chronic angle closure with MD less than -15dB and over
50 years old is undergoing (Azuara-Blanco et al, 2006).
However, we focused on a group of patients, usually
females, younger than the ones from the EAGLE study
that associate transparent lens with an enlarged sagittal
diameter that induces angle closure. Clear lens extraction
in these patients can play a decisive role in the
management of the occult phacomorphic glaucoma.

In all the cases of primary angle closure glaucoma
unresponsive to treatment is important to investigate the
closure mechanism in order to determine the appropriate
treatment for each particular case. The steps should
include gonioscopy exam in order to explore the
configuration of the angle and if the angle is open or
closed, optical coherence tomography to investigate the
report between the iris and the trabeculum and an UBM
to evaluate the configuration of the lens and its possible
role in the angle closure.

Recent considerations tend to focus on the lens
involvement in the physiopathology of the disease and to
incorporate the UBM in the investigations for angle
closure glaucoma. This allows us to include in the
treatment of phacomorphic glaucoma clear lens
extraction in younger patients than the EAGLE study
proposes.

In some cases the angle could appear open, but the
configuration of the lens obstructs the trabeculum and
makes the filtration difficult. The UBM helps us measure
the sagittal diameter of the lens and its volume. If the lens
is too large in rapport to the rest of the anterior segment,
the patient could benefit from lens extraction.

Neglecting the lens factor in these patients and
treating them as typical primary angle closure glaucoma
could have a negative outcome on the long term. When
trying a filtrating method we can end up with athalamia,
malignant glaucoma, fluctuating IOP and an uncontrolled
IOP.

Lens extraction in angle closure glaucoma is
considered usually only after laser iridotomy and topical
treatment fail.

Phacoemulsification should be performed at the right
time, before IOP rise and the appearance of the
glucomtous optic neuropathy, but not before laser
iridotomy. Gonioscopy, biometry and UBM can
help us decide the right therapeutic option to each case.

CONCLUSIONS

1. In some cases of apparently primary open angle
glaucoma unresponsive to treatment, with IOP values
over 40 mmHg we need to consider the involvement of
the lens in the pathogenesis of the disease.

2. There are transparent lenses with large sagittal
diameter unrelated to intumescent cataracts, especially in
hyperopic, young adults (4"-5" decade)

3. These patients can suffer an acute or chronic angle
closure, sometime unresponsive to iridotomy, with
unfavorable evolution . These hyperopic patients have a
much higher lens sagittal diameter comparing to eye size,
possibly the result of a quasi-permanent accommodative
effort.

4. Neglecting lens involvement in these cases of
glaucoma can lead to unfavorable evolution: atalamia,
malignant glaucoma, abnormal IOP fluctuations,
insufficient disease control.

5. In assessing CACG, it is recommended to measure
lens parameters using biometry, UBM or OCT.

6. We can now confirm a repeatable clinical observation
according to which clear lens extraction can have a major
role in CACG evolution, by opening the angle or by
making available small areas of the angle, capable to
respond to topical medication .

7.Filtratering surgery prior to lens extraction , in these
cases can lead to severe complications.

The increased lens sagittal diameter in a small eye
allows us to call it” phacomorphic” involvement glaucoma
and the normal, transparent, lens suggests its “occult”
involvement. Glaucoma in such particular eyes, along
with the association between the disease asymmetry and
the sagittal lens diameters asymmetry supports our
initiative to define the Occocult  Angle-Closure
Glaucoma.
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